Identification of cis- and trans-active factors regulating human islet amyloid polypeptide gene expression in pancreatic beta-cells.
Islet amyloid polypeptide is expressed almost exclusively in pancreatic beta- and delta-cells. Here we report that beta cell-specific expression of the human islet amyloid polypeptide gene is principally regulated by promoter proximal sequences. The sequences that control tissue-specific expression were mapped between nucleotides -2798 and +450 of the human islet amyloid polypeptide (IAPP) gene using transgenic mice. To localize the cis-acting elements involved in this response, we examined the effects of mutations within these sequences using transfected islet amyloid polypeptide promoter expression constructs in pancreatic beta cell lines. The sequences between -222 and +450 bp were found to be necessary for beta cell-specific expression. Linker-scanning mutations of the 5'-promoter proximal region defined several key distinct control elements, including a negative-acting element at -111/-102 base pairs (bp), positive-acting elements like the basic helix-loop-helix-like binding site at -138/-131 bp, and the three A/T-rich, homeobox-like sites at -172/-163, -154/-142, and -91/-84 bp. Mutations within any one of these elements eliminated transcriptional expression by the promoter. Gel mobility shift assays revealed that the PDX-1 homeobox factor, which is required for insulin gene transcription in beta cells, interacted specifically at the -154/-142- and -91/-84-bp sites. Since PDX-1 is highly enriched in beta and delta cells, these results suggest that this factor plays a principal role in defining islet beta cell- and delta cell-specific expression of the IAPP gene.